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(54) CRYOGENIC REFRIGERATING MACHINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a cryogenic refrigerating machine comprising a 
plurality of expansion units each having a vatve motor subjected to r.p.m. control through 
a common inverter in which operating conditions are prevented from being unsettled due 
to shift of the switching timing of a working pressure switching valve and energy loss due 
to undue pressure increase in the circuit is reduced. 

SOLUTION: This cryogenic refrigerating machine comprises two expansion units coupled 
in parallel to expand refrigerant gas in an expansion camber 30 through reciprocation of a 
displacer 22 in a cylinder 2 thus lowering the temperature. The number of high pressure 
ports of a rotary valve 35 for setting the operating cycle of the expansion units is varied. 
One expansion unit performs 3 cycle expansion operation per single revolution of a rotary 
valve 35. The other expansion unit performs 2 cycle expansion operation per single 
revolution of the rotary valve 35. 
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[0 0 4 3] ±6*-**^ F (1) O/^P^a 00) 

40 rttcti. s/yy^ (2) ^om^mtLX(D±mj±ti 
m (29) Kiflvaa (30) ioke.^) v 

SiBfffM#«l«k, ±fflSff^J^ (29) KtFi^ia (30) 
jSjt)5M;V7¥Si Lton-? 'J (35) *<EK 

Jtir^s. coD-jry^;^ (35) i± % ^e-^^ 

(6) KEBLfc^^l/^*— * (39) tCct^lHllira^ 

[0 0 4 4] COD-*y^7 (35) O^JgS 

KjmCcfctK KJEt?XAP (4) oSOKifffi^fXAP 

jo (4) teaai" *'W:/S do) k, fiflEsffXttp (5) 
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oSDRffiflEtfXfcHn (5) fcjgfflt-SffiffifflB (13) 

t^>u^ (2) rt^±ffifjff^g (29) % mmm (3 
o) te^L^sfcafflfSo 

[0 0 4 5] T£*>^ ±Ep-*U/^^ (35) <DT 

(39) <7)m*$S] (39a) 
|&H*fc«*StlT^S 0 n-$MJ/W7 (35) 

Tffifc/W:^-* (39) tOHIfcttX^yv^lB* 

sh, yyotfWk/^Tl do) ©iffE 

^Mj«>Aiffxoff*fcic*t)D— *y/vi/^ (35) ±ffl 

1t;V\/77>T2* (9) O^K/S'— b«5 (9a) Tffifc** 10 
[0 0 4 6] £4>&1|£§B» (B1) te«fflStlT^aP 

— smj/w:/ (35) BsicsvraiKx *o±BfiK^ 

(36, 36, 36) t, KMEE#-h (36, 36, 36) lc*fb 

(35) <9[h]$k7?Ir] (iRlHT^PtcT^f 

^ft) icftS 6 0° ©fc*HW**ttTB««ftfcffiE# 
-b (37, 37, 37) kWJBj«*tlTt^*o 
[0 0 4 7] cneffiE^h (37, 37, 37) U\ 20 
7 (35) ±ffi©*£^6nja«fi«fclft^oT*a*lft 
^CSTJlRl^ffit/S^^^^^T^SaiSffi (38) *C 
cfcoTSV^Cjaffl^nTl/^So /^K/*— * (39) 01 

»teJ;t>n— *y/W7 (35) **o±Itf^;V7Xf 

A (9) T^fc£E»L^«SRT0««*TSJHI«»*« 
COP^y/VW (35) <0«J8W.fclJ;t>±fl!lffi2l 

S (29) £TME±/S (20) fc<0lBfcJEE*«*£C« 
COEAMfeiiO^y^ (2) flW7 7^^ 
(17) r^xyi/-1f (22) *± 

[004 8]O^^ U—itVW? (35) CDIelfcfcJ; 
tK 06^t<fc^C> *0±SeDi(!ff*-h (36, 3 
6, 36) ^rtW^tlftl/^XfA (9) <DW7f 
-b£G (9a) TBBfcBBP-TSS 1 5ffXijSB (12) <0 3O 
dOP^P^C^Lfc^^^^ /^l/^S (10) GKEtf 
XAP (4) ) «rWffi#- b (36, 36, 36) fttfjg 1 # 
XMES (12) *^UTS/y (2) rt<0±«E*£ (2 
9) \ ^31^ (30) fcSffiiS^T, C ft 6*3 (29, 3 
0) tciSJE^Ny^A^X^rSIAStS-rS^tt^ ^ 
ffifc*ofc±*IIErt* (29) fcTflWEfcS (20) £<D# 
XJE«3DMlc<fcoTX^^^tf7, h> (17) ^xyi/ 
-it (22) fc#tfcTBa**« 

[0 0 4 9]-^ 0 7tC^^O<, ^;V^>-hSP 

(9a) TBBKBP'T*iB2«r^8IW (14) icaffiffi (3 

8) ^LTW^aa-r^ffiffi^-b (37, 37, 37) # 

*ft^ft±lB* l 02) 0#BBP«Jfc'&»Ufc 

±CS/yy^ (2) rt<D£S (29, 30) 
1 #XWB& (12) > fflEtf-h (37, 37, 37) , ff?2# 

xtitm (14) Rxsimmm ci3) ^LTfg/Etfxfflp 50 
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(5) tcjSffl£tfT, (29, 30) tefcttSftT^S 

^y9i5ffx*»as*atf6«ffi*^ap (5) 

tbfSfcWC coi5Ek4oft±IEAS (29) iT 
WEE*^ (20) ^iO^XEO^C^oTX^^^^Xh 
> (17) ^X^W* (22) fc*te±»«*. Z<D 

^y^A*xtt^*y»abaw6ffiE*xttip 

(5) icMTlKo 

[oo5o] ^oKSBfc^^atfBTkii^afiaii^ 

;V©#»*«*S*s D»3BS (30) left 

BtSS'ijy? (2) o^ctt (±fl») ©t-hXf-^ 
3 y (41) A^m^fflSU^;l/fe:?ftfli«i#-r*«l:^lc#|* 

«ftTV»*o 

[0051] -m2«mm<Dmf&- 

1 2« (B2) tO^T»l»3B* (BD £S 

3SLfcJ:5fc2ai»3l«t?aoT^a 0 Hit 
*cr£o<U s/yy^ (2) t±;*:@SI5 (2a) »tf/hS» (2 

[0 0 5 2] x^X^U-it (22) '>'J^ (2) 

<d*&95 (2a) rt^sas-rsffiiBratBtt^Bi^bav^ 

1 Sr>fXyi/^^ iSlgf>fX7l^^J:ffi 
fcf»-tttelt*StU ^VV? (2) £>/jvgSP (2b) 

rt*jM6*r sH^L*v^«Hrafaftto» 2 gr^ xyu 
[0053] mzmmm cb» KUOT*tiT^*/vu^ 

XrA (9) ofBl 3ffX«U» (12) fci. T*«tf 2K« 

ic#nsaft> ^ft^ftavvi/:/^— b» (9a) ©tbic 

BBPtTl/^So /^;l/^>— hSP (9a) Tffi^*3 

V^T, @8lii/Tn^^ »2#X»aS (14) Kig^T 
ti^;l/^X-rA (9) »(KStifc»l *X«t 

gg (12, 12) JcfeoTtiK»2*X«EB (14) icfcfLT 

[0 0 5 4] (B2) <DU-$VW7 (35) 

(36, 36) K»JE#-h (36, 36) 

fcj*bn-*u^w (35) omWifa mmx&mc 

T^*r^^]) tCBS9 0° Oft*BP»**»TMB«atift 
-KEsS-b (37, 37) ^W^ntt^o cn?>^E 
(37, 37) tt % (35) ±ffieD*i&^6WJS 

8) icioTHwcaasft-tvso 
[0055] cn^<fc?3x (39) (ommfc 

(35) ^^OlffitfM/l/rXfA 
(9) TffitcffiJ8LfcttffiT|HlKa-&TBBBB«ja^S 
^ N cod-?U/W (35) D±flffi* 
£ (29) tT«E*S (20) fcONJfcEagfcSlia-e- 
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11 

w 07) zmtrnm-z^ ^^xyu-v (22) *± 

[0 0 5 6] «±OJ:5fe:«WStufc*»aHi (B1. B 
2) ©/W7*-$r (39) ttEKSIW^Bfcl/TOjta 
O'f^— * (45) l«:J:oTEI<E90WSti5J:5^ao 
Tt^o fcT, Ctl&#IKH« CB1, B2) iO/^l/^ 
(39) liSl^Clll-IlI^TIlIteig»U Ctlfcfl* 
oTSD-^y;^7 (35) feH-HfiftTlirtB-rattl 

[0 0 5 7] *LT, ±iBL;fe±5fc, StlK3B« (B 
1) Tfci. ^;K72/-hSP (9a) OTBlc 3)Rm»iSS 
nft»l*x«ffiS (12) o-fl»^BB)5ft*tL*i:^^ n 

— (35) (D±m\zi±, mftfaKM-ix 3mm 

tci^JE^-h (36, 36, 36) t>\ C(DlSEE&-h (36, 
36, 36) Hteflffitf-h (37, 37, 37) ff^tl^tlffiB 
LTt^/c^ D-*D/S;i/;7 (35) HhHE-TSM 
tc N £^ (29, 30) iciSS^^A^^iA^tS 
WfEfc. (29, 30) fc^SWStlT^S^Ny^A*^ 

«r*a**ftW6«ffi3ff^uip (5) fc»ffi-ra»fffc 
^3StJotT*>tiSo osd, D-*u^;i/:r (35) © 

[0 0 5 8] ctllcSb, Jb£&L7c<fc5^ S?I20®& 
(B2) T*fcJ\ h» (9a) ©Tffi^2»cM 

sn^sgi (12) ^-©?M?n^i:*i^ 

a— *y^;l/7 (35) <0±®lca;£[RtfcHoT— *f£>S 

J±#-h (36, 36) C<DlSB£tf-h (36, 36) Mfc 
ffiEEtf-h (37, 37) tfffi§LT^Sfc«K D— *U/S 
(35) tflDC-r«WC. (29, 30) ICJMBE'N 

Ur>^*XSr»A?E«-rS»f^t^ #S (29, 30) *C?t 

P (5) te»ffl-r*»ffi:^2H^offton»o ^£ 

p-i?iJ;W (35) 4)1 mteafct) 21M*;l>0 

[0 0 5 9] CCO&vlC^ gD- ^U/^y (35) 
lO-O;^* (45) JcioTH— 0<g»TEHE«nT 

t^Tfe, #fl?3ia (Br, B2) ■ tc43»s#ifi[B#raafcoo 

SB&tM*;!/ (f^X7U»^ (22) WOTS^D 
^SSC&ftlUgSO *4Si^k:«fcSJ:dfc:«/SS*iT^ 

[0 0 6 0] Sfc, ££><fc?lc, &Wmm> (B1, B2) co 

^«0||g*««**<aSfca&**5fia (B1, B2) Ogg^j 

B2fc{g^Ti5**\J;5fcU Sfll^3i« (B1) <oi/ 

(2) rt±«^^fi»jH8WiXT<Dmffi»«Tm 

©/*>v<- (42) *KW\ B3B£ (30) fclBOrrs^flRl 
^»LT<Sf'i'X71/-1t (22) <DlIffi«\ CCQ^ 
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(42) IC^^c^Tf^Xyi/-t (22) 
®aa»»^bD-^»c»JH*#*T»2»3B« (B2) 

[o o e 1 3 *fc, m wmm cbo **a*»«Tja 

L> Ig2fl03gfii (B2) «J|i|BHnHIJ: D 

mz>ti2>2 mmmmxf&Ltc c t t>&mm® w. B2) 

[0 0 6 2] -»|gl&{t<oSlwi- 

[0 0 6 3] fg 1 (B1) <BflF»tt»*«fc»«<0 

fe©fcH«fcfrtott* 0 -rafc-6^ cbd 

SS/UVif (2) rt<0ffi*«HKBE"e*oT. r^yi/ 
(22) tfX^y^hfXhV (17) fc&teTJ&So* 
D±S«Bffi«J«:»Sttffifcfel^Tx /Vl/^*-* (39) 

OKBteian-^y^^i/r (35) oafiicfcD, ^4) 

igflb^-h (36, 36, 36) ^V^XfA (9) T3q£> 
IgltfXStSS (12) 0*WP«ite-ft»LTD-#U^>U 

^ (35) bmKMicffl<m&m#iRmic%:2>£, mmm 

20 (B1, B2) ©WBEtfXAP (4) Rtf*-** (6) 

LTW?m (10) lc«*S^tlTi/^«a<OSiE^Ur> 
AJfXtfilEa— (35) CD^JE^K-b (36, 
36, 36) RTmitiXHm (12) Sr/TLTX^^tfX 
h> (17) ±Jj<Q±MJ±t}m (29) lC«A*n3£# 

®c N ccD±m&tim (29) f^x^iz-it 

(22) CDWtt%% (24) fcffl-sTHM (30) IC^E*? 
tu com^ (24) *jMSW»c:!Kagftk:J:oT?frai« 

[0 0 6 4] fit, ±m^^^7^7sYl/ (17) ±fflij 
30 ©±«E:&S (29) 0«T^ffitfT«^T«EE*S (20) 

• cfcDkif wje^ (20, 29) m<omtimc& 

oTkfXhV (17) ^TBU clcDbTXhV (17) 
BxhD-^^Bf^ffl^abfci:^^ ^t^^b^ (1 
7) CDjSilTffi^^^xyu— 9- (22) TWc*tfS« 
itfr (33) (33a) fc^-&bT, f^X^ 

-It (22) ttffi*a{bc»L31tl*J*oTbrxhV (1 
7) Jc<fcDT?E^^65l*T^6n. COf^^W 
■9" (22) OTP*»ttk:±5*0±*©»aa[ (30) tcM 

40 [0 0 6 5] C<0&, ±fSa»^U/Vl/7 (35) tffiBi: 
Wfcf^X^l/-^ (22) lilStt^tC^oT 
Ltlfcffl\ f^^7b-^ (22) ±75-0±W 
JE^7S (29) rt^U^A^^Ili (30) IC^I&T 

[0 0 6 6] COT-f^^lz-D- (22) #±5E£o2: 
TPMWttBteabfc*, a—jty/W? (35) tO^ffi* 
-h (37, 37, 37) tfi±M>W7X?-J* (9) TS©^ 

1 XXWm (12) OMPMUc&abT/^l/r (35) aHS 

50 f-fX^U- 9" (22) ±^<73K5iM (30) flO'Ml^i* 
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ICfcDfc-hXx-S/aV (41) tfmj£Uf3.l"<Mc'tii 

[0 0 6 7] ±ia^3IS (30) V&ffi.W&t&vli'SV 
•JiA'Xli, ±IB;tfXgAHf£«iMKs f-fX^U-^ 
(22) ficoWft® (24) £ffl^T±fe±fll'JJEX7g (29) 
*©Hfc:W&» (24) «&3jJLft#&e»tf 

[0 0 6 8] fLT, C©f&fi©'Ny*.k**Xli> H1C 

±fiyffi*s (29) n<r>-fixhmz.m\ #xgfts§ (12) s 70 

>%)V7 (35) ©fflffitf-h (37) N {gJEjIES (13) 

(B1) mm&Zn, ffiEjtTXiHn (5) * 

\cm^±m±.mmj]m (29) rt©#x£EaMg~Fu *© 

TfflEfcg (20) £<DJ£timc&ir>Z.?yi7\±Z.hZs 
(17) #±#U CiOfcfXhV (17) ©j£B±ffi#7^ 
X?V— 9" (22) ©TffilcS&L^tt^-r-YXTV- 
•9- (22) ^ESnT±5EjS*>e.±#t, C©rVx:/ 
U— 9" (22) <D±¥mm\c&*)&1g& (30) rt©#Xtf 

■m (BD wcssfcsMHsn*. 20 

[0 0 6 9] #^T% p-*9^7K/ (35) #BBC5 
2>V COttT-CX^-tf (22) l±T?E£ (±#Wt 

■) £t»±»»»u B^as (30) rt©*xj^tifffl«n 

T«*3<D«lJg»cKSo JW-htiDx-cXyb— 9- (22) 

fWS£t>jgStU K-hXf-fay (41) ©Sffiti® 

[0 0 7 0] fS2Bmm (B2) Of^fe, ±E» 

1KHI (B1) ©fH»fcBI*fcbTfft>n*. £<DfB2 
m5®. (B2) ©li^-fCti, flS0^2f^Xyb-t 30 

[007 1 ] J^O* 5 ftiM^te (B 

i, B2) ic^rmi&^.^^^if^^n^o 

[0 0 7 2] Sfc, ±5ELfc<fc5tC, (B1, B 

2) tt, fnfno-^'JM;^ (35, 35) ##jl©^ 
V/V- £ (45) IctoTlil— @«£t!cT*[Hl$K^nTI / -'TI/-' 
STjt, C.n£7<7K/ (35, 35) ©#-h (36, 37) ©}g 
tf-^ (9) ©gll #X)ftS8 (12) ©Jgtf 40 

tfSfc-3TV3©T\ (B1, B2) fc*3^.5»ffi 

RpraSfc»)©j»Ei?--<^7HiSl->»cS*oTt->S. 

[0 0 7 3] COftfex (B1, B2) WWIcV 

JESS© (LH) t»fflLTlSEffl!l©J£*^k7j^#<%S 
t^ofc*cia«^CMi<s tfc, P-ii'J/»7 (35) 
OBBBBi^lOirnk:J:t>TElB (C) rt©ffi*a<btt*: 

[0 0 7 4] CCDfc®, fie#©.fc$K:, VIWIII^Q 
©M$s'9-'l'^7l/^#LV^I«l^fflL7c#&©<fc3 50 
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^ < IJMfcLT mBRttOTHftg fc ft 5 1 l ^ fe C t 
[0 0 7 5] /^i/^o«JD»*.i*»ife:-fti#at , » 

[0 0 7 6] t¥oTx d©x*;l/^— nx^IsBB-rs^: 

h * L lc x p X «: H'J« S c: i: ^ t? $ S o 
[0 0 7 7] -JttMWr- 

[0 0 7 8] ccm ±j&Lfdi&fe€>J;?^ -Jt© 
»!B«0*n^nSr±SSbfe»2»5B« (B2) 
MA, D-#U/Vl/7 (35) l®feWi1t*)2V 

<0J:5l*:x (35) l|HlfiSfeD2W* 

;l/<DSBe*fT 5 <D 1 3 tr>f * ;i/<Dang*fT 3 © £ * 

wmLtcmti£*m^T¥T*>o *-lt, cnsH»a« 

[0 0 7 9] mi lit, V£&(Dffimcl3lfZ>sVl'7<DW 

lc£>tfS (HP) liWE«<DJEa8»*\ (LP) ttfflEW 
OE^SftSr^n^n^ L> (B1) ti^ l ^5g^c0ff 
f3B«tt*. (B2) «»2^«©ffi*f3»««**ti 

0^ffl^M«r, ft%T»D^»«BEOftfll*IIIIT* 

[0 0 8 0] =S0© (a) (B1, B2) 

o/^i/^o«oajL^fflte-rn*(«ftV'>»*offi*a»tt 

1^/TnLT^5o WT> (b) l±«)(?^x.Btffi©-fnA^ 
0. 12 5sec©#£, (.c) ItWQ&Z.ftmwftltfi 
0. 2 5 0sec©«-&, (d) ItW^WkZ-mnv-flXif 
0. 3 7 5sec©»&Offi*R«|««T»S 0 
[008 1 ] C©#ia^J:tK-r5^, *?OHBtt©ttj£ 

icj:n^ ^7i/^©«jt)^Aflifm©t c ntfiiss*©iaflE 

5. *H»fi8©«fi2tcJ;ti{f, 7Vl/y©«JD 
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[0 0 8 2] 01 0 (a) tmi 1 (a) 

-a-fcfel-'Ts 01 1 (a) <0^<D"T*l&mEcM<OEijMm 
tf*ff<U »JE*«±»bil*Tjfe»!E*-» WAXES 
(LB) fc/W^^X-r5«^A^U-f»-r<, CC/W^U 

^^X^^DX^USnr^tt^Sl/^ 01 0 

(a) x^<t*&m&m>mj$.<o*><ox^ hse.m<de. 

[0 0 8 3] ±B^^tJ^mM'T^1'ctt 
[0 0 8 4] ffi, #5818 tf\ ±fEfflSS0'J<9$O€ G M+M 

[0085] *^c, ttm&mx'&m^cmimig&ti 
tz2iscDBmm (bi, B2) *«iAfcmBMH*ttk:-2t-> 

[0 0 8 6] «HB8MTtt»lKSII (B1) <9 

D-JUJ/VU^ (35) l£ti:BEE#-h (36, 36, 36) & 
tffiffid?— h (37, 37, 37) ***l/PK2ff3oRtt» . 
ffi2l*9Ui (B2) ©P-^'J/W (35) {CfcmjEtf- 
h (36, 36) RtfflBEjR-h (37, 37) Sr^-ft^-ft 2 ffi 
•3-2ffiftct>\ *«WttcntB5-f» &K*3I« (BI, 
B2) OD- $*y;W:/ (35, 35) CD^-h (36, 37) <D 

[0 0 8 7] 

[0 0 8 8] ffl&R 1 E*OSHB-pl4, SBWcJSttSft 

rc&&<DBim (bi, B2) %ts*feg{Sia?^j««fc^ 
u &&&® (bi, B2) te^snTs^tcra— Eflsa 
X'mkt^mmtsm^^xmoyj^y^wL (35, 35) 

SiSfcbfc. C<D/ca6, &i2?fi«t (BI. B2) tfiUJEBE 

* (lh) teaa-rs^-f syw-ftLTieffifliioffi* 

(35, 35) cOffifflmmvttllc&iTftWjXXWl' 
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30 



40 
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ss (c) fo<D&timm±^Viut'b^miitft*. 

[0 0 8 9] £(Dtztb, ft&<D£?\C, mtimfflmii.V 

So 

[0 0 9 0] &rc, 'Vl-7<DWDmz.V$mi£-?titf%;^ 



JO 



t>\ *$m&!&X'l±, £©<k 5 
[009 1] fifoTs cKOx^.;^— aX^rlaljS-rS^: 

[0 0 9 2] M&gUIBttO&HTU:, (BI. 
B2) <Or>*>-$!><DWmWL (BI) ©/Vl^^g (35) Icli 
HJEtf-b (36) Rtf ffiJEtf- h (37) fc-ttl^ttfSHBt 

mmv, ctxzmmx-h m) smsjEtf-h (37) 

(B2) <DA;l/:7^g (35) IctiSSJEtf- I- (36) RWg 

jE#-h (37) ^-tn-^nfflaffls^, cne>iHEE#- 

h (36) RTJH&IZtf-h (37) ^0te^|&HcE^T3S 

[0 0 9 3] IB*S3fB«O^Wftt. 2^©^ 

(BI, B2) fc©te*fU -*<D^?i«J (B 

1) (35) OSSffsH- h (36) Rtfffi# 

- h (37) *®fcjjmzB.?T sm-i-o&Kicmwitz 

-75k (B2) O/^I/^S (35) OigflE^ 

-h (36) StffiffsK-h (37) ^r[sIf5*(pJfcMoT 2 

[0 0 9 4] COtzib, (35, 35) <01@ 

[0 0 9 5] M&H4!Ett<DfSWl& =&^31« (BI, B 

2) O^^^X^U-t)- (22, 22) 

(BI) Oi"J>^ (2) rtSPic. f-fX7b-D- (22) 
tfMBBS (30) osa*«kjNf **lftfc»lW5i:* 

fC s CCf^xyb- 9- (22) cDUgPfC^gLT^wX 

^u— y- (22) oad»»^ha-^*MH-rswiiaj 

0 (42) fcRttT^S. 
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17 IS 
[0 0 9 6] &tc, 5fH«O^Wt±, 2£<9i*31 [06] D-^iJ-^;l/^'OWffiBII#«l»»^'rSt*cWfffi 

^ (Bl, B2) ;HI*.fcfc<0te2*U -XOB&n (Bl) 0T-«S o 

**8»3B«te*U8U ffl7^0^3S« (B2) *Zfg&m [0 7] a-*yy<;l/^<0fiEEBH#«»*3K"rjfc**fffi 

«teH«bTV»S. OSD, f-fXyu-' 9" (22, 22) 0T'£3<> 

<D#'ifti^fflafct>© ; affi^i(i0i»*^<'^^ (BD t* [08] m2mmu<D^^y7.7 L L.i : w^:mtmx^ 

tt, t <#-«SHi (B2) Jct»fe|g^3b^€<*a 3. 

MAtfSSft »*3«4E«oaBaTa. f-i- X7b- [09] 09 (a) «fl*2)*»*©a-*y'W:/0¥ 

•9- (22) ho— ^fcOTlSW (42) E0, 09 (b) tt^-©fflUS0TSa. 

TflJHU H5R^5fB*<5D^T*tt, f^ft^oMaBS [010] **«Ug«k:fe»*ElK*OJiffflll&'Ctttt£E 

IS^SCtT'^IIS (Bl, B2) ©(Jg**/<9VX 70 fili©^^^^^"?-^, 

«***5fcbTv*. [0i i] tE*0»Jfc«s, D-^y/^i/^i late^fcy 

[0 0 9 7] £<Dfcib, &Wffl8k (Bl, B2) CDf-^xy 2-y-f*;l/©SIE«rff 5— M©l^35tS*«ffflU^#&0 

U— 9" (22, 22) ©#t£^Sfc t» OS^fftllSSt^S [°IgS*©l«i±i!lSt>*{gJ±fiJ©)I^^lim^^-r0T*^ 





So 




B2) o^^rv/^^vx^jKJB-rsc^tfT^So 








Bl, B2 




[0 1 3 SHE 




C 


(fl»;tf*lHl») 






2 




[02] V 




22 




[03] V 




20 30 








35 




[04] % 




36 








37 




[05] 0 


5 (a) tt*iMa»on-* , J^l/^©¥ 


42 




*j0. 0 5 


(b) tt^-OMffiHTaBSo 


45 





[01] [03] [04] 




39 



(11) 



ft 

MPBR2 0 0 1 - 1 2 8 1 7 



[0 2] 



[06] 



[07] 



B1 



41 




39 




12 



Vr 



9a 

/ 
/ 

/ , _ 



^1 



/-J 

44 



/ 



/ 
/' 

/ 



7" 

35 



38 



37 




(12) 



<ftffi2 0 0 1-12817 




(72)|gB^# *fl5 © (72)5§IJ3# S+^? 

S55P*€*MrtJ+«E*IR-TBlS4€ *«lWra&IBIW1304#idl 



